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IMACEQUATE HEAD RISE RESULTE IN RECUCER ENDIME THAUST. THIE 1% SEWSED 8Y THE COMTRAGLLEA, WHICH TMCREASES ONEDIZER
PAERLRKEN FLIW. FXIXAS TURBINE DIRCHARGE TEMPERATURE WILL CAUSE MEBLLNE SHUTDDMM. MIXSION SCEUS IF DETECTES BY
REDLINE. L3 OF VEHICLE DUE TO EFOTP TURGOEME OH REAT ENCHANEER FAILUNE HAY RESULY 1F NOT DETELTED.

REQUKDANCY STREENE: TURNOPUNFA BYETEH - BEMIDR AYSVEM: UNLIKE REDUNDANCY

Az PASE. REDUNOANT MARIVMRE TTEMS ARE CAPAILE OF CHECKOUT CURING NORMAL GROUND TURMAROUND,
8= PhiA. LOAE OF A REDUMDAMT HARDWARE ITEM I3 DEVECTAMILE DUAIMG FLIMMT.
Gz PFASE. LOAE OF REDUMDANT HARDWARE 11EMA COWLD NOT RESIKT FROM A RINOLE CHERIME EVENT.

ENADESUATE HEAD R1SE RESULYE PR REDUGCED EMOINE THAUST. FHIS 13 SENEED AY THE COMTROLLER, WHICH INCREASES OXTDIZEA
PREBURKER FLOW. ENCERS TURMINE DESCHANGE TEMPERATURE UNLL CAUSE REDLIRE SHUTDCHM. W1SSHON ADOAT IF DETECKED AY
REDLIME. LOSS OF VEHICLE DUE TO HFOTF MMAINE OR GEAT EXCHANGER FAILUAE MY RESULT IF MOT DETELTED.

REPUNDANCY SCREERS: FURNOPUMP SYSTEH - SENSOR SYSIEM: UNLIKE REOUNDAMCY

rwrTARP——— = m——aaa

= PASH. REOUMANT MARIMMRE TTEMS ARE CAPABLE QF CHECKOQUT CURIND NORMAL EROUND TUAWARCUND .
f: PASS. LOSE OF & REDUNBANT HARDAWMWPE ITEM LS DETECTARLE DURNKG FLEGHT.
r PASE. 1099 OF REDUMOANT HARDWARE ITEMS COUID %07 RESULT FROM A REINCHLE CREDIRELE EVENT.
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FALLLME CAUEE A THDUCER BLABE DIEYORTION/DAMAGE
FAILURE CAUSE Br PMPELLER BLARE DISTORTION/PAMARE

THE B4IH IMPELLER 15 & OUAL ENTRT BACK-T0-BACK CONFIGURATION WITH ANIAL INCUCERS AT THE (WO IMPFELLER INLETS, THE
IMDUCERS PROVIDE SUFFICLENT HEAD RISE TO THE PROPELLANY PRAIDR TO EMTRY |NTO THAE IHPELLER. THE IMPELLER IS5 A SHROUDED
CEUTRI FUGAL RESIGH LRILPZING FOUR FULL AMD FoUR PARTIAL BLADES. THE 1MDUCER ANE IMRELLEN ARE MANUFACTUREDR UTILIZIMG
FORGED TKCONEL T4H AMD I5 SOLUTION KEAT TREATED AMD AGE-HARDEHED (11. [IWCOWEL 718 UAS SELECTER FOA 1TS STRERGTH, MNMILE
RETAINING DUCTILITY AT CAYOGERIL TEMPERATURES {Z). THE ALLOY IS RESRISTANT 10 CORROSEOM AND STRESS CORROSION CNACKING,
ANE 18 LDK COMPATIOLE (2). STSEEM COWTAMIMATADN 15 CONTROLLED PER TNE VEMICLE CLEAWL IMESE REQUIREMENTS [F1, WNICH
HEUIHEZES FOTENT IAL DANAEE FROM COMTAHINATION [HPACT, COHTIHUED USE WITH ALLOWMBLE DISCREPAHCIES RESULTEHEG FNOM
OPERATION IS £VALLAVED AND CONTROLLED PER TRE REQUIREMENTS OF TRE MAINTEMARTE COMIROL DOCUMENT (£). FERIODIC IMPELLER
INSPECTTONS ARE RECUERED BY MAJDR MAIVER {5).

FAILLRE CAUSE [; EXCESITINE LEARADE 1HROUEH BALAMCE CAVITIEY

THE ROTOR RETIDUAL ANIAL WHRUST FORCES ARE COUNTERATYED AHD OALANCED OGRIME MAIHSTAGE HY A BALAMCE PI1STON DESIGH. THE
EALAMCE P1ATON 15 A SELF-COMPENIATING, WOM-RUNDING DESIGN WNICH UTILIZES LEAKAGE FLOWE ACRDSS OVERLAFPING ORIFICES TO
ATYAIH THE DEGIRED PAESSUNE CRAOIENTS IM THE RALANCE CAVETIES. THE LEAKAGE FLOWS, WKICH ARE ROUTED FROM THE HAIU
IMPELLEN DISCNARGE, ARE COHIRQLLED BT THE DORIFICE DIMENSIOWS DETWEEN THE WAER TMPELLER 1)) AMD THE LEFT ALD RIGNT
BALAMCE PISPON SEALE (2) €3t ASSEMELY PAOCEDUREN ESTABLISH FROPER SHIMMING OF THE IMPELLER AMD SEAL TO FRDVDE
GPFYTIHIN DALAKECE PIITDW RESPIMIE (4}, SHANP EOGE ORIFICE L IP% ARE HACHTHED ONIC THE MAIN IMPELLEM DUTER SPROUDS, THE
HAIK IHPELLER 15 MAWUFACTURED UTILIZING AR INEONEL 718 FORGENG AND 1% GDLUTEON HEAY YREATED AND AOC-NARDEWESG {13, THE
ALLOY IS RESTEVANT 1D CORROS|ON AND STRESS DORROSION CRACKIMS, AMO 1% LOX COMPATIOLE (5). I1HCONEL T1B WAS SELECTER fOR
INS SFEENGTH, WHILE NETARRIKG OUCTILITY AT CRTOBENIC TEMFERATURES {5). THE LEFT AHD RIGHT BALANCE FISTON SEALS ARE
MACHIMER FROM S1LVEN AND CONTAIN THE STATICHARY SHARF EDGE OAIFICES ¢2) 3). SILVER ¥AS 2ELECTED FOR 175 WIGH dcKiTION
TENPERATLRE ANP THERMAL CONDUCTIVITY CHARACTERESTICS FOR THIS CLUSE TOLERAREE APPLICATION €5). SILVEA ALED EXHIRITS
ARYI-GALL ING CHARACYERISTLCS, WEAR RESISTAKCE, SHD S LOM COMPATIELE (5). THE SEALT ANE SECURED W0 THE TUAKIMG YANES,
WRICH ARE SECURED IO THE MAIN HOUSING. TNE COMFRESSIVE LOWD SUPPLEED WY THE SEAM. ROLTS MOAIKST THE TURMING WANES,
TOGETHER WIFE YHE INTERFENENCE FIT BETHEEN THE SEM. ANR MAIN ADUSTRG, MININIZES BYPASS LEAMAGE POTCNTIALE, TAMAOE QUE
TO CONTAMINATION |6 WIMIMEZED £Y THE VEHILLE PROPELLANY CLEAHLERFSS REQUIREHEUTS [£1. THE CUPHASHERS IM THE RNALRMCE
CAVITIES MRE AHNEAMED {73 AND SECURED PER ASSEMILY FADLEDURES (4) TO EWSAME DEFECH ¥REE INSTALLATTON AND ORERATIOW.

THE EEALS ARE RSSESSED TO BAVE IMFINITE LAFE (B) AND ARE NOT VANCKED BY SERIAL ITATION.
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1
ALL CAUSES:
TI® RUBRIKA AT YHE ENDLCER BLADE TIPE DR [MPELLER ZMRDiNS WITH SYATIONARY COMPOMENTS [5 MTNINIZED BY THE COMPONENT (1} RILODRIA
DYNAHIC EALAMCE REQUIREMENTS £1), WHICH REDLCE SYNCERCHUUS TIPF DEFLECTIONS.  THE NALS INRELLER HAS COMPLETED OFSIGM (2) RS5-A03-4d
VERTFICATION TESTING FOR NATURAL FRECLENCT {2) AND EVRESS RISTHIRUTION (1. THE ROTATING ASSEMBLY HAS COMPLETED DESIGN (3} ABS-403-574
WERIFICATION JESTING FOR NATURAL FREGLENCT {5%) AND ENNUCTUSAL NEFLECTION (5). THE RIGH CYCLE AMO LOW CYLLE FA1IGUE (4 ARS-L08-49,
LIFE OF THE MAIN [MPELLEH AMD WALARLE PISTOM NEAALS MEET CE| RECUIREMENTS {5). THE WIMIMUM FACTORE DF SAFETY FOR TRESE ASE-A03- 4401
PARTS WEET CEN REGUIREMENTS (7]. THE LEFT AMD RICHT BALANCE PISTON SEALS PAHEMT MATERIAL WAS CLEANED FOR FRACTURE 5} ASE-4I3-50
MECHAMICSMCE FLMS GRONTH SINCE THEV ARE EDT FAACTUNE CRIFICAL PARTE, EMCEPT FDR THE WAIM IMPELLER WHICH WS CLEARER BY  |(8) RLID3ZZ,
cRITICAL IWITIAL FLAN SIZE DETECYARILITY (BY. THE COMTROLLER SEFTWRRE A% CORFISURED TO CE1ECT AKD RESPOND TO THE CrI20R0N03N
FAILURES COEWTIFNED AMD COMMAMD A SAFE EMGINE STATE ¢9), KELISE DF MARTS DLRIYG CUERHAUL ARE COMTADLLED BT TRE t71 R55-BSAG-16,
REGULRENENTS OF VAE OVERNAUL SFECIFICATION {10), £R320R00038
{8) AASA TASX 17
(%) CAAOSNOODE
3.2.5:5.2
(H0y ALDOATS
| GiL 17EM:  pd03-09 | INGPECT 104 MM TEST
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FALLURE CAUEES A,B; [RSDOT7IE - NAIN IMPELLER RSN07TIN
RSDOTZ4T - TURNING YANE REN0T
RSDOTT4S - FURMIMG YANE [RBDOTPLS
[NATERIAL INTRGRITY [MAYERIAL IMPEGRETY I% WERIFIED FER SPECEFICATION BEQUNNEMENTS. RED170-153
REBTO-451
FORGINGE ARE ULTAASOHNIC AMD PEMETRANT [USPECTED PER SPECEFICANION RESUIREMENTS, RAO11%-012
RAO113- 415
NEAT TREAT |MEAT TREAT 15 YERIFIEQ PER SPEGIFICATLON REQUIREMERTS, : RAD&T{- 020
ASSEMBLY INTECRITY WA [MUN GROWTH 15 VEREFIED BY THE INPELLER HIGH SPEED SFIN PER DRAWING REGUIREMENTS. L}iilirgg ]
& PEMETRAMI THSPECTICN 15 PEAFORMED OW THE [MPELLER AFTER THE SPIN TESY PER DRAWING n500F 13
I RECH ENEHENTS.. |
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REDOFTB - MAIN TWPELLER
RSIOP7ZT - SEAL RINQ
ASOOFT7S - SEAL RING

[MATERIAL INTECARTY

ASSEMBLY JHTEGRITY

REDOTFOY - HRQTP

ASSEMALY THTECRITY

INSPECTION AHD TESE

| INSPECTIONCS)MESTCS)

YAKE OIHENSIONS AME VERIFIED PER EPECIFICATION REGUIAEMEHTE.

CLEARAUCES BETWEEN IMPELLER RLADES AND TURKING WAMES ARE IMSFECTED FEN DRAWING
REQUIREHENTS, :

[MRTEAIAL INTESRITY A% VERIFIED PER SPEC!FECATIOR AND DRANING REQUIREMENTS.

SEALS ARE PEMETRAMP INSPECTEN FER SPECIFICATION REQHTREMENTS.

IMPELLER BALAMCE SVLBS AMP RING TiF DIMENSEDKS ARE VERIFLED PER DRAMEMNG REQWIREMEHTS.

BAMLANCE CAYITY CLEARAMCES ARE WMJPECTER FEN DRAYING AWG SPECIFICATION REQUIAEWEMTS.

THE PUMP SUBASSENELIEN ARE IRSPECTED DOURING OVEAHALL PER SFEII:IFIEI'I' 1ON NEDUNREMERTS.
INSPECTIOMS CHCWROE! VISUAL, DIMEWSICHAL, PEMEVRANT, AMD AEPLACEMENF OF USARE [TEMS AS
APPLICABLE, PER OWERHAUL CLASSIFICATION.

OPEAAT ION/PERFORMANCE 15 VERLFIED BY EMGIME HOT FIRE TESTIMG AND chb € E H IHSPECTIONS.
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INGPECTLOR MWD TEST

THEPECTIONCE )/ FEST(S)
|ToROUE CHECKS ARE PERFORMED PRIOR TO EACK FLIGHT.

HPOIP MICROSHART TRAWEL |I£ FERFORMED PRIDR TO EACH FLIEBHT PER SPEC!FYCAYION RECUIAEREMTS,

[DATA FRDH PREVEOUS FLIGHT OR HOT FIRE 15 REVIEWED FON PROPER TLREOPLNF
[CRERAT EON/PER FONMANCE,  {LAST 1EST)

FAILURE HISTURY: COMPAERENSIVE FAILURE NISTDRY DATA |5 MAIHTAFNED IN THE PROBLEW REPUNTING DATARASE (PRAMS/PRACK).
MEFERENCE: WASA LETTEN 5A21/08/%08 AND NOCKETRTHE LETTER S8AL0YTS1.
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FHEA{LIL WELE JDINKTS

[RLE 0409,
BASIL WELD
CONP IHENT PRAAT WD, WELD MO,  TYPE
MATH HDUS N A5907729 1,2 £
HAEN HOUG1HG TSTIH 3 EEN
HRIR HIYS1HG K5B07T2 CRU
NN NOUGIHG REBOTTEY 1,12 6N
HATH HOUS1ME REOOTTZY i3 EON
TA14 HEUSIHG REROTTZY W17 I
NATH HAUSIHG RBOOTT2Y B, EM
YAIN HOUSEHR RIDO772Y 2,13 AW
HATH HDUS1 HE R5007728 2,0 o
NAIH HOUSTER RIRIIZY NS9O
NATH 1DUSING R9DR7 729 15 BERY
HATH HDUS!KE AGOET7RY " BIRY
NAIN MDUSING R3O0} 124 1 L
NATH IOUSIND RSADIT2Y 0 BIRM
RASH HOUSTHE Lt a2 G
HATN MEGS|HG 25607729 54 STAW
NRIN HOYSTHG N5ROIIZY 15,5 S
HAIN MELS |G REOOTTZY Y HTW
HATH HOUSTHE RB0OTTZ 82 BTN
NATN HOUS 1HG k3002 43 Bl
NATN EOUS1HE RE0OTTZ v A
MAIN HOIS1HG RBOTIY 45 BT#
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VOLUTE RB007732 0,H 0T
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FLNGE RB00T736 bt 1L I | Y
FLARBE ROIIZIE ML M I ¥
FLANGE RE007 734 -6 B 1 Y
FLANGE REONI I3 19,20 BAN \
FLANGE REO#773b 1 s |
FLRNGE RENDTTH 22 EBN 1 X
FLAKBE AEN07T34 7 g 1]
FLANGE REOOTT34 0 w4l 1
FLANEE REOTT34 % 1 K
BELLD¥S REOOTIM 1,25, ot ] y
FELLNS REDOTIM 3,1 (40 ]
HOVSIND RECOTI 1,1 ) 1 Y y
HODS Kb ABOTINS 3 g i g
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165194
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GIL JVEMS: BADD-XH | _ wors PSR RSOOTFY
e L L L L L L L L E T R R T I T T g ey S
BASE LINE RATIOWALE | VAR [ANTE ] CHANGE RATIONALE [* VARTANT DASH HUMBER
e L R L e T T
1. BMB-02, BADO-03 SECOHD  |SECOND STAGE WOZILE CARTINGE |WDT [SOSTATIC FRESS IMCREATES STAUCTUAAL INTEGRITY §¥ REQUCING CASTING -121, -§31, -r4r, 154,
ATARE ROXPLE CAETINE 15 NOT HAVE MOT @€EM HO! 1SCSTATIC  |WICROFORDSLTY. =141, -tr1, =199, -1,
ISOSTATIC PRESSED PER DAAMIND |PRESSED =M1, 211, 22, -5,
REQUIREMENTS. {ECP 1K-2R40) |usE AS ES RATIOMALE: -241, -251, -281, -a,
: . =201, -30F, =317, -18%,
1. LEFE LIMIT oM WoM KOT ISOSTATIC PRESSED ZWD S1AGE ROXILES REDUCES =350, -IM, -4
PROBARILITT ©F LOW CYCLE FATIGUE CRACKING RESULTIMG FROM EXLESSIVE
HICROPURDEIFY. C(OAR 294T)
Z. A PENEIEMNT INSPECTION IHTENVAL WAS BEEN IHPOSEC OR WOM HDT 1305TATIC
PRESSED 2MD STRGE NOZILES TO VEAIFY MO CRACKIHG M ENCESY OF ALLOHABLE
LIHITE.  (PAR 2147}
2. B4O0-13, A400-22 BEARINGS ARE PROCESAED AND LOWG TERH FATIGUE LIFE ©F BEARING |5 ENTEROED BY REDUCING THE ALLOWELE SIZE AKD {-121, -131, -1, -15t,
PROCESSEC: MNO IMSPECTED PER  |INSPECTED PER SPECIFITATION  [GIMATIVY OF ALLWARLE DEFECTS, : -1, 10, -1, -,
SPECIFICATION REGLIREMEMTE REQUIREMENRTS (RLOOSSA), -2, -4, -211, -IN,
(RLODD1S].  LECP M9} JUSE AE IS5 FAT!OMALE) =21, -39, -281. -2,
-291, -3, -911, -33%,
1. WEAR LIFE LIMIT ON DEARNHGY PREVENTS WEAR FROM CRCEEDING NLLOWMILE -3R1, -3IM, 404, AW
LIMITY. (DAN 2054, DAR P02 -R21, -4, 44y, -E51,
-4 41
2. CONTIRUED WSE HITE ALLOWMALE DISCREPAMCIES 15 COMTROLLED PEN THE
WAIMTENAHCE COMTROL OOCUMENT REUUIREMENTE {PA£-270%).
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CIL ITEMS: B&00-NK |
BASE LINE RATTONALE | VAR IANCE
3. BAG0-21 HOUSING PETAILS |[HOUSIMG DETAILS HAWE NOT BEEM

ANE ULTRNSONIC LNSPECTEG PER |UI.'I'IH.EBI.III: INSPECTED PER
ORAVING AMD SFECIFICAYTION IIIIMHII[‘- ARD SPECIFICATION

RECIREMENIR. {ECP &HB0% |REQUIAE PEMTE.
£, B&D0-21 FITTIK] ASODTTZ7-059 TEE-FATTING 15
. |NATERIAL IHYECRITY I§ MAMUFACTURED FROM AIR MELT

VERIFIET PER SPECIFELRYIOH 321 cRES DAR (0D-5-TEX CLE
FECUIREMENTS {IACOMEL THE, COMD AD.
REDIID- 153,

b
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FIELD COHFIGURATION VAREANCES FROH CIL RATIDWALE

hPoTR
| CHAMGE RATIUNALE

THE ADDED WDt PROVIGES ADOED CONFIDENCE THAT THE CRITICAL FLAY 21ZE 1% DETECTEN
IW THE PAREWT MATERTAL OF THE HOUEING OETAILS.

USE A5 [5 RAFICHALE: -
1. HWOUEING DETAILS ARE ACCEPTABLE WITHOU1 ULIRASUMIC INSFECTION DUE T A

PENETRANT IWSPECTION OF JHE HOUSING QETAELE, TIE PEMEVRAMT PRSPECTION
[9 ADEQUATE VO BETECT CRITICAL IHITIAL FLAUS UNILH ARE THROUGH TRALKS.

INCOKEL T15 MATERIAL DOES MOT EXHIAIT IWCLUSION STRIMGERS WHICH ARE SUSCEPTABLE
T CHEMECAL ATTACK AHD MAY RESULT 1N LEAYAGE.

|UST AS 15 RATIOMALE:

{. FITFINGS ARE LEAK CHECKED FOLLOWING PNOOF PRESSUNE TEST PER RLIDST.

7, LOADS THOUCER BT FAHRICATION {WELDIHG AHD PROOF PRESSUNE TESTING) ARE

HIGMER THAW DPENATIOHAL LOADS AND EUFFICIENT TO SCREEM -O5¢ FITTINGS
FOR LEAKAEE.
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P/ REODFT
VAR AU DASH HUMBER

121, 131, -1, 16,
81, =171, 4181, -1,
201, -211, -281, -8,
261, -251, <261, 27,
s2¢, =301, -3, -331,
-351, -371, -501, 411
421, -§31, -&&1, -451,
481, K71, -4B1, 591,
-5M

-1M1, -t
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